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(54) OFFSET VOLTAGE COMPENSATING CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce a layout area. 
SOLUTION: First of all. only switches 2, 4, 32 and 33 are turned on 
and the charges in capacitors 5 and 35 are erased. Next only 
switches 2, 4, 32 and 34 are turned on and the capacitors 5 and 35 
are charged into offset voltage Vof of a differential amplifier 31. 
Next only switches 3 and 33 are turned on and an output voltage is 
lowered just by 2Vof. By making a capacitance Ca of a capacitor 36 
double in comparison with a capacitance Cof of respective 
capacitors 5 and 35, the offset voltage Vof can be completely 
canceled so that it is not necessary to expand the electrode area of 
the capacitor 36. 
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y*- 2. 4. 3 2, 3 3 0>*«: 
^-V$-frT d r-V''- ; v'^ 5, 3 5 W^fSr^-TS, 

4, 3 2, 3 4(0*5r*y$tt*t/<-> 
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{is*i§i] AXW.K.tmcm.&.&xJi-fzmK.y* 

ffii-^)^^<7?^-7-try h«ffi*t«II]!&-e*>oT. 

^n^n/-)5^*^*e>n^m 1 n-g-m&tm-tzm 1 - 

4r»«tL-ClW8EA**EI-l)trlE^-7-fey hmffi£*Q*L 

^*i^co^iEm2C0A^iS^i^lEai^S J i 1 <!:coF 0 ^;a: 20 
JiJf&gELT. miZ*ytiy hSffi£fitff Lfcl&E&iiflE 

[IS*il2] A^SHirlRlCII/E^tB^i-^mffi^^- 
D7i LT(£ffl$tL, ^lCOA^JS^. »2WA*a^- 

•en^tL*s?-J65tAbn7tm 1 cogsfd^^i-sm 1 ~ 

IN (fc/cL. NJ±2W±WSsfe-C*>5) CO=*r-V<«> 

*\ 30 

mmT-3tm$n. lftE^l<agl:(a<ONfaFtf>fg2W!gfi 

LTSfitesibtit§^co^fE« 2 roAaam::-**. 

ESN + 1 co^-v-/<->?cofth^SliStcora^zM?'J«^L 
T3E*3tfSfci&<OJBl<D«JJft^&, *5J:VlWKSl<0 40 
«»ft^&Srffl^T5tffi$Hfc#FES l-SNO^f^y 
* £jttEi£$bittIS§cDfifJEfS 1 <OA^JS^t WEfctS^JSS 

rH2irE«t<7?*7-fc: y K@)EM®(hI8S, 50 
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«E«rlWE*»*f«»53aj»S-fr6t t ItEKl 
o*^^<^#friBE«»il*»omEUJ*»^iJWE« 

*5iVlWE3Klo«>**SS:ffl 
^T3E«SnfclWE!B 1 ^*^^*>*«rlWEft»««* 

ogtjtsm i coxti&T t mEtB^a^F £ <omi^«a u 

lWE^7-fey h«BE«r««Ufc«ffifelWE*«lit« 

E^l ^^Ar^y^Sr^^SiirSlWiz, BtlE^l^^r^ 
lf#*4izE«E«>^7-fe!/ h«JE*l«EI 

[0 0 0 1] 

flHUB'.riau A^mEE^f^cmm^tii^-r^m 

JE^^-n7<i: LT(£ffi$n, il^AMf, |2(OA 
[0 0 0 2] 

\fe$k<0&m\ 0 2 6(1, t£5£tf)M»J*tlS3g2 0<£>WSf£ 

[0 0 0 3] 026 «:#B3LT, d^MiJjif 2 0 
J£«SKiR2 1, Pf^MOSh7y^#2 
2, 2 3*5*0^61*^2 4, 2 5Sr^fr, P^**/u 
MOS h?y>^* 2 2 £ 2 3te^C1/--f X-efo9 % ffi 
ft** 2 4 i: 2 5 I4IB CtSSi^tt^, 

[0 0 0 4] 5gSS^2 1 14, |g 1 MM^tLV CC<D? 

4 yi;- KN 2 l toMj-sasnSo Pft*/^M 

05 h7 Vy^ / 2 2!i, / — K N 2 1 t / ~ K N 2 2 
oW.r«ttSix. -toy- httK«5A*iB^2 0 a ir» 

Pf t^MOS h7y->'^# 2 3 11, / — 
KN 2 1 tN2 3^ra!r»gE$ix, ^coy- h(4^SK 
AAaf2 0b!:tt«!Sn5o 1881*^2 4, 2 5l±, 
-tilfn/- KN T 2 2. N2 3tS2SIt(iVSS(0 
>^i:OBB:zaa$Jx5, 
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[o o o s] 3tttaKS2 lota^sss u ti, p*-** 

yUMOS h7>'^# 2 2 fc 2 3lI^Sfu$n^> 0 A*)iS 
^20a«)*ttV m iM»^2 0brotttV,i: t 
-efc5a-&tt. Pft*^MOSF5>'^#2 
2K8Eix5*8IIn i Pft^MOS h7y^^2 
3K8E:ftS«* U: iffl-i:*oTy- KN2 2 *>« 
f4Vcn T i <b /— FN 2 3<7)f:fSVo^: 4:141*]— tZTt 5 0 
Lf:;1iot, Sft*f$I3l2 OOtti^miEVcoi =Vodti 
-VcortliO (V) irfc£, 

[0 0 0 6] Sfc, A/3«ffiVi». MtffiVn: <fc 10 
3ft«Vcti: ±9 fe*<**o LfctfoT, fcb^m^Vooi 

Voor \tt<DW£ttZZ> 9 ^Otti^miEVo.T f4. A£l 

tooo7] l*>u ;©i5ii»*«*2 0'eii 

Pff^MOS h7>^^ 2 2 <b 2 3 0t>f XCM 
/f^of:^ Igtft*^ 4 i: 2 5<D«ftfit!3^fe£S 20 

EV.u (10 (V) ^ir^tt^JE 
14. t7t^lE^a5, 
[0 0 0 8] I27!i, a»«IW»^*7"fe * Hflffi*: 

-7*n7 3 0\t. fzt^fEuTo Display '96 (p. 247 — 

250 ) irra^Sft-o^, 

[0 0 0 9] M2 7^#B3Ur, ^comEE^^-D V 3 0 
14, ^^^3 2-3 4**^*^ 30 

^ 3 5, 3 6^r^t?o iBl|«»3lB^^3 2 
-3 6tt*7-ty h«Ei««[B]l8«:«i«i-*o 

3 2 11, ^iftifi*IS3 1 Otti^iffi^-3 1 c tSEA^S 

?3iai:wim:»asn5o ^7^33, 34(1, 

MKjtf*ISi3 1 cotB;^^3 1 ct*R6A»»?3 1 

[0010] ^rt/<y^3 5lj:, * f y ^ 3 3 4: 3 4 <D 
Palco y - K i ^IJjiitlii 3 1 ^gEA^jSi 1 3 1 a t <D 
ftHlZ&fitZtlGo 3 514. Sf^SSfitCr 

M»tf*I§£3 1 <0*7-fc y htEVo f ^mW<b 40 
LtR»t5, 3 614, ^mmt®$&3 \ <Dfr 

jR*5A*»*-3 1 bi»2«»«ttVS S^7^f 
W|li»jBt$ixS, 3 6 14, F^^^StlC 

^Ifct@tISi3 1^#RIbA*»^3 1 b*5i 
Vffi*a?-3 1cl4. ^nmtE7^-o7 3 0OA^ 

[0011] CCO^m^^n C7 3 OCOl&t^SwO^ 

«©itt, 3 61 = 14. A 

*«£EV,.»(OmfifQ. =C •VM^SibntPS 50 
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h<Ot1rZ> 0 ^fy^Sltll B2 8i=*Fi"J: ?i=, 
^/f 7 f 3 2, 3 3/^tyL, =3r«V'<*>^ 3 5 Clxb 

-?I4, 02 9Jl^rJ: 9t=, !Hryh*»TLfcOW 
4 y^3 3/f^7t5o 
[0 0 1 2] ^fy7"S 3-CI4, 0 3 OCi^l-J: 9!=, 

3, 3 5 1=14*7*:!/ httEVw 

$5-<omi5AQ^S*.e>iX, *t^*>?3 6WtW 5 AQ 
fci?*f AOLTQ. + AQifc9 , 3 6 OiS-r- 

«ffid5Vi.A»&Vi.' i:ttt5o ZCDkZ. WT^S 
tfi/S: 9 £o 0 

[0 0 13] 

[&1 1 

fQ a + AQ=C 3 V 1N ' 
\ AQ = C of V of 
..Q a =C a V IN '-C of V or =C,V w 

■••V IN ' = v lN +^v or 

[0014] ^7^yS4T'li, 0 3 1 d^fi 9 i=, 

4fc*7-tZ>o ^r-^ssm 13 2 tZ7ni-J: 9 
lz s 2W7lt^^^^ii:i2>, * 

f77 p S6t'li, 03 3i:^ti:5i:, ^y*3 3tf 
jJ-^L, *ffibfc*7-fey h«ffiV.f 3 1 

OK»bA»»^3 1 aC7^-»K/<7^$H, mf£7* 
D73 O^ttJ^ttEEVom ^*7-fe -/ HfiEV.f 
f&T-T^o w<D>#SEE^^-d 17 3 O^tB^miEVaui 
!4&05£-CfE*9<*n5o 

[0015] 

[&2] 

V OU T=V IN '-fV of -V of 

[0 0 16] Lfci ; ot, -dtE7*D!7 3 0t-li. 
[001 7 ] 

L J: 5 t-rSKHl LA'U **©«E7 
*D930fli. c.,tz< f>-<tc. £r+#K;*:£ < -T 

[0 0 18] ^/c. hmBEV.,?rl^tt5-r5 t # 

(^f y ys3) . ^ifttf*is§3 i (Dtti^ss^a 1 c t 

^StsA^lSS^ 3 1 b75*>*-v ; v'* 3 5 5rfi-ltSS$ 
^K)iitll§3 1 <7?Ji3i£»#t4 J ?*7-tr hS 



[ooi9] sfc, a- 7* MEV: f ^ta-rs t # 

<OT\ «W«)»»i3j:o-CA»«EVs>*s*#<8EfkL 
[0 0 2 0] wiX&^BBBtt, W&BBis}) ^^h7>y 

sKy ->y a> h7 v^**&£*otifi£cog^ F7yy^ io 

[00 2 1 ] ^^>i!:, Z<D&W<D— CDBtfi',^ w 
[0 0 2 2] Sfc, ~ co^^ftfLcogftfi, &mvtm& 
[0 0 2 3] 

Six, Il<^AMf, S2 0A^aS J F-*3«tu ,c ttS*»5^- 

II *>S*fit«r*jri-3, -fcrt: U Ntt 2 W-bOSIKT'fc 

t £i?H&co 9 v i (OB{:»a ^TA^tET 

5, Jgl<0ffltM^&f±, Sft*«»<&ai*»^<kifS2 0 
A»4»^i:«:»«6L-CA»«flE«r*7-ty htt/E&ADj* 

li, S 1 1 -lN(0^r 

•V '< •> * £^Efjtt*I§§<oSI 2 coA^J^^- 1 Eti^SS^ fc 

[0 0 2 4] »*«2(I«5«M(±, A^mEEif^lum 40 
EE«riB*1-««JE7;i-n!7£: ItffifflJtl, IK7)AA 
$5^, ^2 0A*ffi^<to^aB*^€r^tf^Kjii*I5g 

*iXA*ttfl£T*7clE$il, S 1 CD^fifgC0NfgC0|g2 CO 
Sfift£*1-5, gl^^it Mtftif*II§Ofcb* 50 
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m 1 -SW^rt/<y^ SrSBfttttBSSOSI 1 coA^ST- 
[0 0 2 5] »*^3Jz«s«W-CJi. 

[0 0 2 6 ] »*«4«r«5*Mtt. A^miEirftjUm 

ass^r, m2coA*^^i^^*^^^^»jii*i^ 

fflt^ot, ^ 1 CO^f 2 cO^r-r^v^, 

m l <ogj&3M£, **J:o^2<o^&^g£|S;i5, Ml 

o* w^btifii i (v^mmzm-t 

>J-ttttS4i-CA*«ffi-C3t«$ix, mi^^fiffict 

S»il«»^a*J»^4:» l OA^Sil-T-i fc««L-C, 
M»*g*I^co|g 2 co A*$HH::# ^ feiifc A^llJEii^ 

2 co * -r * co *«ffi i co M ! r L X ^ £ it 
So «2^W*^&(4, mi *>Wift*&&/?H*-C5JMt£ 

[0 0 2 7] SS*aS5(3«5*P^-CJi, Bl*qi4«r«5 

[0 0 2 8] 

W<Dmfo<DB& l !:J:5SE7tD7 l coWf&£^i-[Hl 
SSdJ-C-feoT, EI2 7 t*ttt:S4x«B|-C*S, 
[0 0 2 9] 0lS:#SStt % Z(nmE.7*B7 1 
2 70SE7* □ 7 3 0 tM5.Sli, Myf 2^ 4 
fciWt^v^ 5 ^S-tP^-^ir y ht/E7 ty^ElK6 

yf-3 3C0^>< y^3 4mtoi»*3 3 a ^-yf3 
4 3 5<Dffi(DS— KN 3 4 <t <OHlI»igSS 

*-fy-^3li, ^yf3 2056A»» : P3 1 
a fPJjCO^^ 3 2 a <h /— KN 3 4 t ^MSI««*Jx5, 
^>T-yf L 4i3:, 3 2^Sr3 2ai:geA^ 
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■^3 1 a <troB3tr«S?g$ix5, 51*. y 

^3 2C0^3 2at^yf3 3<7?3S5^-3 3 a irCDfifl 

100 30] rc0@ffi7^n 7 1 (75©jf^(;oV^T 

SEVu^^q. =c. • Vi,^S^.6*tTl>5 t 

[0 0 3 1 ] *Ty7S 1 "CI*. 12 2 «t 5 1= . * 1< 

-<yf i 2, 4, 3 2, 3 3^t>L, 5, 3 

^f-y7'S2t'li, EI3lr^i-J; p has 
^TLtOf^^ j/^3 3z)t^-7i-^, 0 
[0 0 3 2] ^fj/7'S3fll, H4.=ji%-*-J:?C. * 

l-^EVH^rofiliQiiSxf)^ 3r-r 3 6(73 
*s 2 A Q*f itMMO Lt Q. +24Qt49, 
3 6W*^-ttBE*5Vi.A»c,Vi,' izSEft^S. C<D 2 0 

[0 0 3 3] 
[&3] 

fQ a +2A0 = C a V IN ' 

I ^Q = c or v or 

•Qa=C a V rN '-2C of V of = C a V [N 
•-V IN ' = V I( ,+^2L Vof 

*-a 

[0 0 3 4] ^r^/S4m BI5(r^-r<t * 30 

-fs/^4. 3 2^t7Lt^^^Vtli:45, 
'^S6tl±, El7l;*W.fc **y<?3, 3 3/JS 

zf-^U ^ttiL7t^-7-fe^ hmffiVo,^;Si!)ii<S^3 1 
Og|aAMr3 1 a (37^— K'<y* £ft, ®E:7* 
07l01BAtEV„, *»2 V.,^fc'lt(&T-t-5. 
^Sff7^D7 1 cOiH^^IEVo., (±&5*;T-j!cfr;Sft 
5, 

[00 3 5] 40 
[&4] 

VouT = V u ,' + V of -2V or 
= V, N + ^LV or -V or 

L a 

[0 0 3 6] Lfc^oT. Z<Dm.l£? iX'li. C 
. = 2C.r&a&fc^-* 5, 3 5. 3 6feffll»S 
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[0 0 3 7] CWHJgOJgflgx-li, C. =2C„W 
< Ti-t.% 

[0 0 3 8] 4*. ZCDMImCDBmX'tt, s^-fcyh* 
IE 7 ??E8 6 £ 1 ISfc'iTttAO LfctfS. H S iZvTi: 9 
*7-fcy h®E7s^HJgg6 i^-C y^3 2, 33 

j*TfcJ:l»U 2&&Ubg2;7Ti>«fci,\ > jj-7-fcs,h*ffi 
7y^EB6«r1Sft&e»7fttf. SJitT-n-fe^T-^C-S 

[0 0 3 9] [K«EOJK«8 2] H9I1. Z«*Wro*J6 
WJgJB2J3j:5te7*n!7 1 0Ot»j«*^-i-|l]gg|g-e 

[0O40] i95r#,83Lt, :<o«E7*ni7ioa; 
EJ2 7<OtE7^c7 3 0 1 
1 ^>Krfct-^l7 5>iX. ^yf34 a«+34 a tft* 

+ 1 1 S:^ LT» 2 «B«ffiv s s » 5>f 

3 6 tmcm&mc «r#u A*«BEVi.fr*wt l 

[004 1 ] tfcic, CCOH/E^^i- □ !7 1 0<7)ii(^!Zov^ 
TfAl^i-S, «SSi Lt. *t^ll, 36© 
ATl^EEV.^com^Q. =C, -VniSf 

[0 0 4 2] ^7^75 1 Ell OiZ^-fJ; 

7/f '^3 2, 3 3 U *t/<y^3 51:Ix.f) 
ilTl^tWasyty h$ft5, ^f77S2tli. El 
1 l!C^i-«t?lc, !/tyhWLfcroWyf3 

[00 4 3] 3T-!±. (U 1 2 «fc 9 (z s 

>f34i)it>L > HE4 v., tfM*tti$ 

ft5, i-^fct,. =*--^<->* 3 SlZliTi-7-t-y h^BEA 
v.,5>wttWAQd5S?*.e>n. *^^<>^i itf>fcfl?jj$ 
A Q 7c 17 tfiD LTQ. + AQ£&'9. * t ^->^l Iff) 

[0 0 4 4] 
1^:5] 

|Q,+AQ = C a V lN ' 

••Q» = C a V IN '-C cf AV or =C ll V IN 
•••V 1N '=V IN .+^LAV cf 

*-a 

[0045] ^ry7s4tii, Eli 3{r^J:9(r. 
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x y v^S 6T*I4. il 5{l^i"i:9i3, *-<y^3 3# 

^aatfc^j-^ir * htEA v 8! -/i^iftii*§§i3 
160^65x^^3 i a ji7^-hv<^^$n. ®be7 

-(7>££®£7*n 7 1 0<Dffi;ft®JEV 0 oT [4&5£T'S* 
[0 04 61 

[S6] 10 
V O uT-V 1N+ V 0f -AV flf 



= v IW 



10 0 4 7] U:^oT, I^lff7^-P7 1 Otlj:, 
y hfEV,f £C, t / (C. +C. f ) mizm'px- 

too4 8] z<Dnt&<D&mx*n* ^mmm$&3 i^ 

M^3 0 c £#RIEA2j»?-3 1 b t/^t&gS£ft^ 
6 14. z.<Dm.&7* ° 7 l o<^*EJKifif£;SPS:^i"ifi^ia 

[0 0 4 9] Sfd. «OtE7^D7 3 0T'{j:, A*/ 
lEV,»t/«j:p^^t^y^ 3 6<^i»*ttBEA s a£ftL-C 30 
i^fcrt*, zcnm.J£7*v 7 l 3 5 

1 1 SrS'JiiKJt^ico-C, 
3 6 <05H^«BE Vi „ fcmt-f Z Z. t I44l \ 

[0 0 5 0] &:fc5, 9 41E7^o !7 3 0 i:10 

{z, r^7r^>'!l =^ K9^S/^#*fcl4^y ■> !l 

TS»jig*I^3 1 «:«*Lfc*&«3BW^Jl61xfc, 
[0 0 5 1 ] [3S>SWB«3] Hi 7H\ z<D&m<on 

igOfi3CJ;5tE7^D 7 1 5 0tS^?r^-r[H]Sg[2 40 

t'fcot, Blll:»tt:Sti5itfc5o 
[0 0 5 2] El 1 7 S:#Sa IT, ZO^JE7* o 7 1 5 

^gn<D®/E7^o7 1 * + 1 6 

*>* 1 6 4:^LT^2m?mmf2:VS S07^Vi:MJ 
ntP5.STfe5, * + 1 6J4, 6 

tmc^&mc. «r*U Aa««fcVi ITS 

[00 5 31 IOSE7^d7 1 5^Bffi:oP 

EWiirLt, 16, 3 60 50 



#Bfl 2000-1 14889 
10 

£*J-f4. A^®lEV t!( »com^Q. =C. • V,,,ji§ 

[0054] ^7y^Sl El 1 8U^i"«t 

*^y^2, 4, 3 2, 3 3/1^^1, 3r-*"<*>*5, 
3 5 i:f * 5>ntl ^tt^s y t y K S li5o 
S 2T-I4. 1 9i^-T<fc 5«L yiry htf»TLfcW 
T'^-Y y^3 3^^7-T5o 

[0 0 5 5] ^xyT'S 3TM4. IH2 Oil^-fi 

n5 0 i"fc*3*>. 5, 3 5^^^(wi4^-7ir 

1 6^t^2 AQ^lfttfiDLTQ, + 2 A Q t 9 . 
^r^/<>^ 1 60S^fE^V,»/1^Vi/ Kfcffc-f 

[0 0 5 6] 
[&7] 

|Q a + 2AQ = C a V 1K ' 
I AQ = C of AV of 
'Qa=C a V IM '-2C of AV of =C a V IN 



v w , «v IK + 



2C 



of 



AV nl 



[0 0 5 7] S/il, Vi*' =Vi»+V, f -AV,,^ l 5 
3lo<7>T\ AVor=VofC. / (C. +2C, f ) 

[0058] 7fyyS4 [1 2 1 C^tJ: 9 CI, 

^"7ir -/ MEA V 0 fCO^tB/-5 5 ^TL7tOT% y^ 
3 4^^7f 5, ^fy/S 5"Cii, El 2 2 d^i" J: 9 

13. 3 2^t7lt^^y/<>f^(gi:<i: 

5 0 ^7-y7S6Tit 02 3!:^ti:9i:^ 7f 
3, 3 3^t>l, ^ttiLfct7ty hfl:E2AV.f^ 
^Klt*I^3 1 tOR&^MH* 3 1 a \Z7 4-X'<y? 
Sh, tE7^- n 7 1 5cothi^mjgEVo.;T ^2AV 0 ff£ 
{tfeT-T^o ^co<t #m/E7^ n 7 1 50tfi^m/EV 
cor li&STSbSns, 

[0 0 5 9] 
[»8] 
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